Acute effects of a single oral dose of carvedilol on cardiac sympathovagal balance in man.
Modulation of autonomic activity is considered to be a prognostic marker in patients with cardiovascular disease. The aim of the present study was to evaluate the modulation of sympathovagal balance after single-dose administration of carvedilol using various autonomic tests as challenges of sympathovagal balance. We conducted a randomized double-blind, placebo-controlled study in 18 male volunteers and applied a crossover design. While heart rate variability (HRV) remained unchanged in 24-hour measurements, modulatory effects on sympathovagal balance were demonstrated in controlled autonomic maneuvers at expected maximal drug levels of carvedilol: time-dependent HRV parameters indicative of vagal tone were increased during controlled breathing (15 cycles/min) in the supine body position by carvedilol. The percentage of successive normal RR intervals > 50 ms (pNN50) was increased to 39.8+/-5.1 vs. 32.7+/-4.7% in the placebo group (p < 0.05), root mean square successive differences (rMSSD) to 81.5+/-10.8 vs. 69.3+/-9.1 ms (p < 0.05 vs. placebo). In contrast, carvedilol versus placebo significantly reduced time- and frequency-domain parameters after an active standing-up procedure. This included rMSSD (26.5+/-2.8 ms vs. 34.9+/-3.8 ms), pNN50 (6.9+/-2.2% vs. 12.4+/-2.5%). total power (4329+/-592 ms2 vs. 6428+/-1158 ms2), low frequency (1472+/-179 ms2 vs. 2093+/-284 ms2) and high frequency power (251+/-42 ms2 vs. 353+/-92 ms2) of heart rate variability. Apparently, the effects of even small doses of carvedilol, too low to induce effects detectable in the 24-hour analysis of HRV testing, can be detected on controlled maneuvers of autonomic because of their ability to modulate autonomic balance. Under conditions of vagal stimulation, a potentially beneficial augmentation of HRV parameters indicative for this component is induced by carvedilol, while under conditions of sympathetic activation, carvedilol effects seem opposite. Interpretation of the latter results, in particular, requires further investigation.